The rapamycin-derivative RAD001 (everolimus) inhibits cell viability and interacts with the Akt-mTOR-p70S6K pathway in human medullary thyroid carcinoma cells.
Over-expression of the proto-oncogene Akt/PKB has been demonstrated in some neuroendocrine tumor models. Akt may activate downstream proteins such as mTOR and p70S6K, inducing tumor proliferation. The rapamycin-derivative RAD001, everolimus, interacts with this pathway by antagonizing mTOR, but its effects on neuroendocrine tumors are largely unknown. We explored the mechanism of action of RAD001 on cell proliferation, hormonal secretion and on Akt/mTOR/p70S6K pathway activation, in a human medullary thyroid carcinoma (MTC) cell-line (TT) and in cells derived from human MTCs. Treatment with RAD001 significantly inhibited cell viability in a dose- and time-dependent fashion, and diminished phosphorylation of Akt downstream targets, mTOR and p70S6K, in both TT cell-line and cultured human MTCs. Akt phosphorylation was not affected by RAD001. RAD001 induced cell-cycle arrest in the G(0)/G(1) phase in TT cells, but had no effect on apoptosis. Moreover, RAD001 did not affect calcitonin and carcinoembryonic antigen secretion in TT cells and in human MTCs. RAD001 seems to have potent anti-proliferative effect in human MTC cells, which suggest that clinical trials of this agent are of considerable interest.